Trombkulid Mites infesting Bats in Malaya, 
with Descriptions of Three New Species 

By J, R. A ui)V t m;b tj n.s., Ph.n. 

I 1 ]tree new larval trombieulid mites (chiggers) infesting bats 
in Ha] ay a are here described. This opportunity is taken to give 
additional notes on those species so far described from bats and 
collected by the Colonial Office (Scrub Typhus) Research Unit 
nt the Institute for Medical Research, Ivuala Lumpur. 

Rat-e luggers are of particular interest for several reasons. 
Firstly, the genotype Trombieuht mitt nr fieri use 19 OS was des¬ 
cribed h™ two adults from bat-guano hi a cave at Tjompea, 
Java. The larvae arc presumed to have been infesting the bats 
but this is admittedly conjectural. The description is imperfect 
and the type specimens were destroyed during the recent war. 
Every effort should be made to breed out bat-elliggers in the 
hopes of rediscovering T. minor; as Philip and Traub (1950) 
have suggested, Lhcir species T. batui from Malaya might be 
very close to or even the same ns T. minor, Secondly, though 
i here are more species of bats than of any other order of mam¬ 
mals In Malaysia, only ft out of a total of Malaysian doggers 
have .so far been described from bats, so that there is presumably 
a large unexplored field here. Thirdly, though most chiggers 
attack several or many different Imsts, some bat daggers appear 
to be more host-spec the, or it may be habitat-specific, and a study 
of them as a group may throw light on unsuspected relationships, 
both of the bats and of the chiggers. In any case, the parasite- 
patterns may give sadly-needed information on the ecology of 
different groups of bats, using the parasites as l ecological labels' 
{Andy 1917; Inst, Med. Res., 1952). 

There are Interesting records of the recovery from bats of 
cdiggers very closely' related to T. akamusht, the -vector of scrub 
typhus. These records, of great zoogeographies! interest, are as 
follows: T. myatiti Ewing from My at is (and ? other bats) in 
North America, and T. rusnicu. (Gudemans) from a bat in 
Europe, are almost indistinguishable (Wharton 1947; Fuller 
194ft) from T, ukum-uski itself, which is a very common species 
in grassland from Japan to Malaysia. Though T. ukamushi itself 
has nut been recorded from hots, its very close relative, 7\ dtli- 
nmm, also a vector of scrub typhus, was found by us infesting a 
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tumb-bat from a rock-cave on a tiny island ofT the coast of 
Malaya (sec below). Another species, T. natal ena is Lawrence 
1919, from it South African horseshoe hat (Rtiinolophim geoff- 
rvy 0, appears to he very close indeed to T. akamutfhi and it is 
understood that Dr. R* F. Lawrence is comparing his species 
with material from Malaya. 

The following species, some of which are described more 
fully in this paper, have been recorded from bats in the Oriental 
and Australasian regions: T. schmitzi from India; T. batm from 
Malaya, which may be very near to or identical with T. rtrino-r 
from Java; T. insvili Philip and Traub from Malaya, related Lo 
T* piercei ' Ewing from a bat in the Philippines; T. leve.ri 
Wbmersley, 1952, from Malaya and Fiji; T. harrinoni, the com¬ 
monest bat-chigger in Malaya; T. tuphozoun Worn, from Malaya, 
] j elated to T. philipi Worn, from a bat in New Guinea; T. tjuadri- 
en$e Worn, f -■ T. (ikiroptem Worn,) from bats, rats, and mar¬ 
supials in Australia; Myotrambicula veapwlUicmin Worn, from 
A oat ral i a; and Bunch tingan t hi Lipoxe act (W om. 195 2) H i rot n 
Malaya* To these we can now add a detailed record of T. daUtnurin 
and two new species of Trombicula and one of Schonffastlelta, 
together with a reference to a new species of Hann&namiiti 
which lias been described by Womersley (in MS).y 

TrombiculiL duliensis Witlch, 1922 

A single specimen of T. t3ri matin was found attached to one 
(R, 9532) of 39 tomb-bats, Taphozmis mvlauupofftm, collected 
from a rock-cave In a tiny islet, Pulau Sdctari, adjacent to Pulau 
Angsa {pulau — bland), (J miles from the coast of Selangor above 
Port Swettenham, on 1st February, 1950 {Rep, lust. Med, Ren., 
Malaga for l!)SO, 1951* p. 10). Mr* J, Wyatt-Smith, who accom¬ 
panied the original collecting party, paid a second visit to this 

• Wunaeraley {iboH) recognises only die two genera tJrvachniigiwlia a.s. 
amt 5cAopcj/fi#lui u.t.j i Lh: latter icadu■!i j only two Old World subgiirtera, 
bUbgemis Schomjanlia s.s. and iiU.1igej lU a chirtigtttZl ire 5.1. view nt 

present unfamiliar and has nut had an opportunity to gain acceptance, In 
the present paper, therefore, che pm urn SehungaAtiu. mid Aaeoscitonyamtia 
are both regarded in the restricted semae, and Eunc/idu^owlTn :u> a genua in 
Che broad sen so, following Whartan et al. fi95l). 

F Since xhid paper went U> preas, Lwu additional new species have been 
recovered from hiipjxwUh rvd sp[u: mu: a Hartuu^natmui, the other a Trom- 
himlti near T. luipriadni. A batch of IS hairless bulldog data, Citeiromeleit- 
larquutiLtit obtained from o. colony in a hollow tree, were found to he free 
ef n:higgersi (but inflated by jiv-hrerutt Derma p turn) j a nineteenth 

bat had been kept by die Sulcata as a jpet in their but* fur three or four- 
day a, and this whs found to have ? chiggera attached to 1 1 h vi=. T. 
inxix iind & J\ smirridia. Worn,, uf which the latter were bred to nyrnpha. 
The T. dertenstii at least, juid probably also the others, were doubtless 
picked up during eaptivity- 
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cave on 15th May, 1951 p when he found there were relatively 
very few fiats present. He collected one specimen, alao of T, 
mettmopogon, infested by three species of Trombicula (tapko- 
zmw, ismalli, batui ). 

Trombicula (7 Trombicula) batui Philip & Traub, 195Q 

Described from 5 specimens from a cave fruit-hat. Eony- 
ctcyis npiitaf'U; from Batu Caves (limestone) near Kuala Lumpur. 
A single specimen was found later on a tomb-bat, Taphozotta 
Mdanopoyan, from Seletan island off the Selangor coast. The 
following notes may be added to the published description. 

Except for the scuta! and dorsal setae, there is a general 
tendency towards either nudity of setae or for the presence of a 
few long barbs. Legs ;—Leg I: subterm inala fairly short, with 2 
nude (?few inconspicuous barbules) setae near base of pre- 
tarsus; spur short (15^), microspur posterior and distal at about 
half length of spur; 3 Libialac, posterior ones in tandem, mic¬ 
roti biala at distal end of joint; 3 genualae, two dorsal in tandem, 
one posterior; tapering seta with few' barbules on femur. Leg 11: 
spur 19^, longer than spur 1, mierospur anterior and distal to 
its base; 2 slender libialac in tandem; 1 genuaUv Leg III with 
tapering nude setae, apparently not striated or ref raddle, often 
outstanding: 1 on tarsus (ca. 2/3 length of tarsus) ; 2 in tandem 
on tibia, distal one long; 2 on genu, anterior one longer; 2, ante¬ 
rior and dorsal, about as long as genu, on telofemur, and an 
almost nude ventral seta; 1, dorsal, on basifemur, Scutum: in 
this specimen, the “shoulders' of the anterior margin are much 
more prominent and convex than in the authors' drawing from 
the Batp, Caves specimens. Standard measurements (slide No, 24 t 
972) : AW 4:1, PW 50, SB 20, A$B 25, PSB 21, AF 27-5, AM 
29-5, AL 27, PL 375, Sensilla missing. Body setae: DS in rows 
2.S.8.6.6M.2 - 36 DS ( 29 / 1 , humerals 41-5*0 + 14 caudal setae, 
CK 4- 17 VS (22*0 . 

Trombicula insolli Philip & Traub, 1950. Fig, 4 

Described from 3 larvae from Eonycteritt, taken with batui, 
A further 30 larvae have since been taken, from two tomb-bats 
from Seletan island off the Selangor coast,, on 1st February, L950 
and 15th May, 1951. The following notes arc added from a study 
of these specimens. 

Legs :—Ordinary leg setae fairly large with many long 
barbs (pectinate). Leg I: subtermmida fairly short (about half 
length of spur) with pa r as ub term in ala about half its length; 
spur long (32 jl), more pointed at tip than spur II, microspur 
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Trombicula (Neotrombicula.) harrisoni Womersley, 1952, Fig, 2 

Described from 10 larvae from Hipposiduros sp* This is the 
commonest bat-chi gger encountered so far, about one in ten 
specimens of Hipimsideron being infested, often with U)- 2 J> 
triggers. The nymph has also been described, from a specimen 
bred out and correlated with the larva by Mr. M + Xudchatram 
of tlie Scrub Typhus Research Unit. To Womcrsley's description 
of the larva we can add the following notes. 

Colour pinkish* Legit;-— Leg I with long spur, distinctive 
micros pur distal ly (2/3rd along length of spur), with a stout 
base and curved ( tabu-like) 2 tibialae, anterior blunt and fairly 
thick, posterior pointed, microtibiala distal to their bases; 2 
gemialae in tandem plus 1 posteriorly, tapering, and a ruicro- 
genuala distal!y 5 »eta with few barbs on femur, may be out¬ 
standing* Leg II: spur short (1/3 length of spur I), microspur 
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proximal mid close 1 to base; anterior tibiala blunt-tipped and as 
Ioiik as tibia, posterior and more proximal libiaia shorter, taper- 
insr; genuala as long as genu. Leg HI: tapering tibiaia reaching 
to tarsus; long genuala, nearly as long as tibiala and longer than 
S enn Coxal seta II shorter and more closely barbed than Uie 
others which tend also to be pectinate, with long barbs. lalpat 
seta f: on femur and genu sfoui with many barbs; on tibia, dorsal 
seta strong with inconspicuous barbs, lateral seta geneiahy 
forked, ventral branched. Seuttm drawn for comparison with 
the following species at tig. 2. ScuUl setae slender and tapering. 
Body setae: Dor sally in rows c.g« 2. S.6.11,2 ( [)2(A) - 
(33,*, humeral setae -13.0 + 16-21 CS -I- ca. lb VS U-fO witl 

few's r barbs. 

Trumbicula {7 fteotrambicula) dimolinae sp. nov. l 7 ig. 1, 2 

A species distinguished from the related T. harrisani by the 
sinuous anterior and posterior, and concave lateral, margins oi 
tiro scutum and a very distinctive seusilla, and by the presence 
of a third pair of sternal setae. 

Descriptiixi of Lana ,—Body oval; partly engorged larva 
-10D« X 20Oft. Colour yellowish. Eyes 2 + 2. mdistmct well ™ 
to the side, fairly large, posterior eye the snfflller. Body stria 
faint. G -aatlwsmue: Cheliceral bases rounded, with bw muauspi- 
cuons punetae; blade short (30.,), very deep (14*). and bioad 
jit base, rapidly narrowing; down to the small dorsallj, pointing 
tricuspid rap; paired pseudochelae 8., long prominent in me 
specimen. Galea! seta nude. Palp: fairly slender with rnun^d 
tubercle at angle of femur; setae on lemur and genu long, stout, 
with long lateral barbs; on tibia, dorsal seta lung nude othem 
with several fairly long barbs; tarsus with a fhn:k apic..l 3et; 1 
with terminal barbs or branches, sensory rod, and d bai bed sct.ii. 
ntLG of which appears almost nude in some specimens. Uaw J- 
nronged axial (25,0 slightly curved, two subequal _ aucessoiy 

i iron us, Leys: all 7-j.aiuted slender with elongate JOliM *7* 

■>’jo .,r 1S5rr and 21 'V long. Sensory setae tend to be t airly long 
W tanking Leg l : spur (tarsahi or senary rod) long with 
small mittospur .Ustally; 2 tibialac, distod one longer Md tapei- 
ing with n.icrotibiala near base; :! gtnualae (one bung 1 ■ 
ur) mkLmnunlrt. Log II; fairly long spur, microspur proxi- 
nu.llv ■ 2 tibialac in tandem, distal libiala longer and stouter and 
about the same length as the tibia; slender tapering genuaU 
Lg Ul unusually Tong, tapering, curved libiala and genual;. 
L litter about the same length as the tibia and the t.b.a a 
i 4 little shorter than this-these two setae are striated and 
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(and uyub) of bat-chiggers: TD—JVnwtfr/pKio ip-n. 

T5I — T. Ivtirriaoni Wonicraky, 1352. TT-— T. tnpl\ozovH t Womerslpyt 
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dearly show the hollow central appearance of the typical short 
sensory setae and so they differ in character from the usual 
whiplike and outstanding and nude setae. Though they tend to 
curl, these setae may however give the appearance of a mas Li- 
tibiala and a masligenuata, Scutum (fig. -) : trapezoidal anterior 
and posterior margins sinuate, punctae coarse but not conspi¬ 
cuous, The scutum appeal's to he poorly chttinised and there is 
ll tendency for striae to appear as artefacts? further, there is a 
tendency for the lateral and posterolateral margins to be sub¬ 
merged in the cuticle. In several specimens (fresh mounts) the 
PL setae thus appear Lo be cut oil from the scutum and it these 
were Lo Sic examined alone there would be great difficulty in not 
deciding that the PLa were separated from the scutum, which 
would place the specimens in the submenus Tecomatlmia ( = 
Triuctica ?). It will thus be necessary Lo hear 11 ns possibility in 
mind when distinguishing this subgenus ou scanty or defective 
material. Scuta! setae with short barbs? AL setae obviously the 
shortest. Interval between SBs less than twice their diameter. 
Only one specimen (hdotype) had a single sensilla, and tills was 
very distinctive, thickened in the middle of the shaft and taper¬ 
ing- at each and, bifurcate with a few long barbs on the smaller 
branch, the main shaft conspicuously speculate near the base 
(of. pallida Nagayo at aL) and then bearing a number of lateral 
barbs up to 15;* long, several of which are bifurcate. The Stand¬ 
ard Data of the scutum are shown in Table 2. Body setae; DS 
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Standard Measurements of Holotype and 11 Paratypes of 
Trombicula dimolmae sp.n. 
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Ml]y ai ™ ilar i0 PL scutal setae, with short barbs, 

.tirattged m rows hut with irregular setae medially and laterally 
m mg iirsE row and laterally in other rows, e,g, 2.4.10,4.12.6.6,4 
DS ^ 12 lo 32 :■'* Numeral setae 45^) -f- caudal 
&> + f r S / 111 10ws on 3ev< - 1 of and behind anus, 11—16 CS (total 
typu (i4-74) + 22-26 VS (27,.) mere slender, 
Will two u] three lateral barbs and a free pointed tip, arranged 
roughly in rows and more or less distinct Prom the caudal setae. 
One pair oi sternat setae between coxae I and two pairs of 
■sternal setae between coxae JH, 

Type Matartat—Hdiityps (No. 24,007) and 11 paratypes 
■ ■mn 5l!f, >“ r S “ a ''“‘““h™ bal (R- 17.041) Rhinotcrphuo sp„ 
Jh vv Q Kll ' l ’ Sl llt,so *' v,; - Kt l”>ng, Selangor, oil 25th 
T> , y ’», Hololy P e a,lJ paralypes to be deposited in the 

mdS^n-^Ta ‘n the Raffles 

- lust um.. South Austral Ean Museum, and U.S. National Museum. 

A'emar/sif.—These larvae all appeared dead and shrivelled 
and jk, attempt was made to breed them. They were all attached 

Ul lh f. l]mei ' ' Elct3 1 ° I Lhe e ‘ 5 ? e of one ear of the bat. The peculiar 
sensd la recalls the medially thickened sens! I la of T. harrisoiiL 
'^incn ts distinguished from dimolitiae as shown, in the Key, 
Because m the general relationship of dhnolinae to harri&oni in 
, vat characters and association with bats, this species probablv 
ie longs to the subgenus Neoirombkula, in which htirristmi has 
lJeen placed on nymphal characters, 

■ his species has been named for Miss Susan Dirnohne who 
" 1LS a voluntary helper m the Scrub Typhus Research Unit for a 
.vear from September 19 IS, Without her very welcome assistance 
in examining thousands of slides tile routine identification of 
mitea ctmlfl noi liavc been brought up to date in .such good time, 

Trombicula rcvelae sp. nov. Fig, 3, 4 

A species with a broadly trapezoidal scutum with a sinuous 
posterior margin, sensillary bases near the line of PLs. 

Dcsr.t iption of Larva .—Body broad oval; partly engorged 
larvae d3£b, X 3(10,*, Colour pink. Byes 2 F 2, indistinct, oil ? ocular 
plate level with PL base* Cutieular striae distinct. Gnalfiosome: 
Lheliccral base with few puuctae; blade 24 p, dorsally curved to 
a small tricuspid cap. Caleal seta nude. Palp: small tubercle at 
angle m lemur; palpal setae nude and long (on genu, 31,,), 
Lai s us witli stout apical brush-1 ike seta, fairly long spur, and S 
setae, mostly barbed but two with one or two barbultrs only. 
Claw '1 -pronged, slender with smaller outer prong. Legs: all 
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about as long as tibia; all those setae retractile, Scutum (fig. 
1) : roughly rectangular, the anterior corners rounded off in 
front of the AL buses, anterior margin slightly sinuous; AL 
and AM buses in line; unusually large area behind AM base free 
of punctac. Scuta! setae slender with short barbs or stipules, 
l'Ls distinctly long (fifiu,) r SensilEary bases well separated, very 
near posterior margin producing a slight sinuosity. Sens 11 lac 
normal, with ea. 10 fairly Jong barbs on distal half. The Standard 
Measurements are shown in Table 3. Body setae: DS slender 
with small barbs or stipules, similar to PLs, in irregular rows 
< cT. those of dimoliMc), e.g. 2,12*4.10.10.8+B- 14 = 46-52 BS 
(40/* t humeral setae 42/0 4 caudal setae becoming confused with 
VS in the long para-anal row, total 26—34 CS (total setae of 
dorsal type, 72-86} + 10-16 VS (29/0. w r ith fewer and longer 
barbs, arranged roughly in rows but irregularly. In two speci¬ 
mens, a ventral seta w as double, two setae arising from the same 
base. This appears to occur mure frequently with chiggers which 
have irregular and asymmetrical body setae. 

Type MatcriaL- —Holotype (No. 24, 261) and 3 paratypes 
from Ur 17,108, and 3 paratypes from 3 other horseshoe bats 
(R. 17407,-9,-10), Hipposideraa sp. r from a cave in a limestone 
I l i i3 r at about 6 U 27' K,, 100° 15 H E., near Kangar, Perils, collected 
on 4th February, 1952 by staff of the Selangor Museum. 


Table 3 

Standard Measuretncnts* of Holotype and 6 Bara types of 
Trombicula revel ae SfKn* 
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lens, after 


I' ■!- S^iiia (and eyes) o' haL-cnjggers: TH— Trofnhiciflu reveta# sp.m 
TI— T„ huwlli Philip & Trnub, 19^0, from n tomb-bat, Seletttn 


Liana v -1 1 ..'.— ft its eftdiiy cr.i i at l ljju ire n a ( W jm h rs I ey , 1 9 52 ) , of wh ieh 

nfi ‘JTipH’l'liT-f'ri wilh CPI". Lsfhi.ii wni: Nuuilulitii -f'n.T' lu-i in ft- Ik.. r-j, .-L H .r 


r.o specimen with sentillao _w:lk nvaiiiible far drawing: the f^nsilla 
has been drawn from Lite descrintion and fienre mvcm tiv Wmnm 


has been drawn from Lin: description and figure given by Womer- 
wley (1952) ("brtiHdly lanceolate, strongly selulflse, without a 
distinct hjifini stum") mean length 51 ‘b JJr with head 8-4 wide. 
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M rombi cula taphozous Wbmeraley 1952. Fig. 2 

Described from a single specimen from a tomb-bat, Ttipho- 
zoua ineltnif/pu/ffHi, from the cave on Seletan island on 1st 
February, 1.950. We have since seen fi specimens of this species, 
■collected by Mr. Wyatt-Smith from tlie same cave and boat on 
15th May, 1951. The following data can be added to Womeraley’s 
■description- 

Colour orange or pink. Eyes 2 + 2, the posterior one dis¬ 
tinctly smaller. Oaleal seta nude. Palpal setae: on femur long 
with short serried barbs or ciliaikuis; on genu fairly tong, nude 
or with a few barbs; on the tibia, dorsal seta nude or with a 
•single barb, lateral nude, ventral with long brandies. Claw 3- 
pronged, (.he ventrolateral accessory prong being inconspicuous 
in some specimens. Chet Leers dor sally curved at tip to a small 
tricuspid cap. Legs 7-jointed. Leg 1: the spur is long (25^) and 
fairly slender, with long microspur distally; 2 tibialae, tin* 
posterior one more slender and tapering, microtibiula long (6u) ; 
2 dorsal and 1 posterior pointed gemialae, long microgenuaJa. 
Leg II: Jo tig spur, long mi cropper proximally; 2 tibialae not in 
tandem, distal one one stouter and blunt; I genuala. Leg HE: a 
slender tapering seta on the tarsus and on the Libia carries only 
a few r small barbs and may appear nude; slender pointed libiala; 
fairly long slender pointed gcunala, at least as long as the genti, 
Scutum drawn to the same scale as others, at fig. 2. There are 
two small plates near the anterior margin of the scutum which 
can be seen only with difficulty in some fresh mounts. The 
Standard Data of eight larvae (topotypes) from one collection 
are shown in Table 4. Body Saturn dorsal setae blunt-tipped with 
inconspicuous barbylea, irregularly arranged roughly in rows 
with many setae can dally, difficult to count, first row 14-18, e.g. 
2-14.15.12.10,12 + IS - ca. 80-90 DS (Sip.) 4= ca. 20-28 CS 
-T- ca. 30-36 VS (27/i) also irregularly arranged and sharp- 
pointed witli longer barbs. Total body setae about 140. 

Remarks .—The peculiar plates on the scutum are indistinct 
in several of the larvae from Seletan island, but in a recent 
collection of 11 horseshoe bats {Hipposideros sp.) from a lime¬ 
stone cave in nor 111 Malaya [near Kangar, Per Ms) there were El 
specimens of 7 1 . taphozoux or a form very near to it, in which 
the plates were more distinct. This relates taph&z&us to T.. phitipl 
Worn. 1952, but Lite two can be distinguished on details of the 
scutum and on the palpal setae, as showm in the Key later. 
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Table 4 


Standard Mtumreinenta of a Toyotypas of Trombicula taphozous 

Womersley, Htr>2 


Nq. 

AW 

rvv 

£E 

A^ii 

FHJJ 

AP 

AM 

AL 

PL 

1 -Hurts 

24,787 

m 

84 

19 

38.5 

E-L5 

36 


58.5 

49.5 

U4 

34,788 

OB.fl 

HU 

1* 

L'y.'S 

14 

34 


35 

IK 

S3 


t i'l.G 

H[f 

E 7.5 

29.5 

15 

32 


41 

5J 

92 

L'4 t 7EH> 

oa 

HJ.& 

IS 

32 

17 

39.5 

4fl 

37 

4H 


24.7UJ 

57 

78 

MS 

31 

14 

4 1,5 

40 

33 

5J 1.5 

57 

24,792 

i"i" 

78 

1(1 

30 

13 

33 

37 

87 

40.5 


24,703 

iiW.Jj 

S3 

IS 

32 

14.5 

39 


42 

52.5 

113 

24,7lJ4 

59.,1 

84 

17 

LH J.0 

14,5 

37 

42 

35 

53 


MiMinit . . 

59.5 

85.1 

17 r H 

3U.l1 

14.5 

3E1.U 

30.8 

38.1 

49.9 

HI. 8 

1 Id Lu type 

til .4 

s7.U 

JU.O 

,l:i.Q 

14 

39.2 

294- 

40 

50 

GO 


Key to Species 0 f Tfombicvht on Bats, ORIENTAL and 
Australasian Regions 

Myotrombicula is included in this Key because a specimen 
witJi the clielicers missing may cause confusion. So that details 
of Lite palpal setae may ho scon at a glance, they are when con¬ 
venient shown as a palpal formula which the writer has found 
very useful as an aid to memory, The letters ft (branched or 
barbed), 1) (with inconspicuous barbs or cillations), and N 
{mule) arc used to describe setae in the following order on the 
palps: femur/genti/dorail-lateral-ventral setae on the tibia. The 
palpal formula for the atoaiisAi-group is thus N/N/BNN, in 
which only the dorsal tibia! seta is barbed. 

In the section on ChaeLataxy, it will be seen that on the 
characters of the leg-setae T. hat ut is distinct from the others, 
while in void and roveiat share characters which separate them 
from laphozmix, hurriaom and dinwlirwe. 

L Clielicers and palpi short, stout, modified (apparently for 
grasping hair): scutum a shallow rectangle, AW:AP h 
ti3:l£l/i; apparently without eyes. From a bat, Australia. 

Myotrombicula veapcrtiiionis Wom. 
Not so. «.,,*,*,** ..;...2, 

2. Very small mite; scutum small, almost quadrate, AW:AF — 
ca, 40 i2Sfi ; sc usd lac bifurcate, without barbs T bases about 
central (A$B approx. - PSB — 20/0 ; DS short (2(pi) 1 
pal p B/B (b) /N H N d c 1 aw 2-prouged. Froni Eonyt : f t>rin , 

Twphozmts, Malaya , r ,. T. batui Philip & Traub* 

Not so _.. + .*•**. ♦ ♦. . ..........__ + s 
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Scutum trapezoidal, SB very close to posterior margin or in 
line of PU; aensilke not thickened medially ; all palpal 
setae N ,, 1 „ * „.. 

Scutum trapezoidal or almost rectangular; SB more centrally 
placed; palpal setae E/E/— or b/b/—. .7. 

Scutum relatively deep, AP nearly equal to AW ...5. 

Scutum shallower, AP about half AW...6. 

Scutum larger and deeper, AW:AP = 60:42^57/1; AM longer 
tEian AL (ea. 152:33//}, with bases nearly En line and close 
to anterior border; posterior margin convex (?) t From 

HippoRideros, Philippines .... . T. piercei Ewing. 

Scutum smaller, AW:AP - 50:35//; AL and AM aubequal 
(42:45//) ; with AM base slightly in advance of AL bases, 
all distinctly behind anterior margin. From Eonycteria, 
Taphozous, Malaya . . T. imtolli Ph. & TraSb. 


4. 


5. 


Scutum posteriorly broadened with evenly convex posterior 
margin (AW ;PW = 59:84//} ; SB near line of PLs but 
ASB:PSB = 21:17//; gtdeal seta B; palp B/B/NNB; DS 
2S h in rows 2 t H.6 + 6.-1.2. From bats, rats, marsupials, Aus¬ 
tralia and ?Solomons . . . T, tiuadriewse Worn. 

= 77 chiroptcra Worn.' 

Scutum more nearly rectangular; SEs close to posterior mar¬ 
gin which is shallower and sinuous, ASB:PSB = 26:9/i; 
gatoal seta N; DS eu, 50 in irregular rows 2.12,14.10, etc. 
From Hipposiderox, Malaya r .. + T. revelae sp. n. 


7, .Scutum almost rectangular, PW:AW = 78:62//; without 

j dates near anterior margin; SB midway between linos of 
AL and PL; AM, AL, PL setae 57, 35, 62/a From Emabath- 

futra, Fiji and Malaya.. 7\ leveri Worn, 

Scutum trapezoidal, AM less than 15//, PL less than 50// .. 8. 

8. AW :AP less than 50:4b//; PW less than 65//; sens iliac pecu¬ 

liar, thickened medially .. . ...g. 

Scutum larger, AW:AP = 5&-G5: 24-37//; PW about 80//; 
anterior margin extended in front of AL-AM bases, with 
pair of small plates near anterior margin (may be difficult 
to detect in tapkozons ) ; sensilkie normal .„..10. 

fi. Scuta 1 margins relatively straight, posterior margin slightly 
concave medially, approaching SB (PSB 14//) ; AM and AL 
bases almost in line on anterior edge of scutum; sensillae 
thickened medially with basal quarter of shaft smooth; DS 
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Hi;in ,jW, in regular rows 2. EL (3. EL etc.; one pair sternal 
setae between coxae III; palp B/B/BEB, daw 3-pronged 
h rom mpposuteros, Malaya , .... T. ktirrixoni Worn. 

Lateral scuta! margins concave, anterior and posterior mar¬ 
gins minions and broadly convex (BSE IM ; AM bases 
slightly behind AL bases and not so close to the sinuous 
j 1J11 L< n1J r m ai 'K i n ; _ sens i 11 ae m a r ked 1 y t hickened m ed ia 1 iy, 
bifurcate, with fairly long simple and bifurcate barbs, and 
pioximai third oi shaft spieulate {only one sens Ella seen) h 
Db : *b r in irregular rows, 2.14*16,8 etc.; two pairs 
sternal setae between coxae III: naln EVR/MER Pkw o 


Si! Atilt ran 
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Schbngasda {Aseoschtingustia) lipoxena Womersley, 1952. Fig. 4 

— Eu^r-honr/a^tia lipoxentt (Worn.), after American authori¬ 
ties. 

Described from 81 specimens from a horseshoe bat, Hippo ai¬ 
der on sp, including the original collection., 288 specimens of 
lipoxena have been found on 29 out of 300 horseshoe bats {Hippo- 
tfidmw spp.) from the forest reserves in Selangor, together with 
a larger number of T, hnmstmi. The following notes may be 
added tu those already published. 

Larvae large, engorged ones broad and tick-like in appear¬ 
ance but pallid, light brownish or pinkish, in colour, attached all 
over wings and body of host but especially on inner surface of 
the wing membranes, Body tending to broaden rapidly with 
engorgement. Eyes absent, represented by a whorl of euticular 
striae. Legs: Leg 1: miero&pur distal to base of spur on tarsus; 
more slender proximal and thicker distal tars a lac with u long 
microtarsaki posterior to base of the latter; 2 genualae in tan¬ 
dem, third genu ala posterior or ventro posterior, with exception¬ 
ally long microgenuala. Leg II: micros pur proximal ly in tandem 
with spur; 2 pointed tibndae in tandem; one gemudn. Log Ill: 
fairly long slender tibia! a and genua la* Scutum (fig. 4) : with 
posterior margin conspicuously indented, in old mounts the 
posterior anil lateral margins may become very difficult to define. 
Body Setae characteristically arranged, the first row of DS 
starting well behind the scutum and the posterior rows rapidly 
becoming crowded together, confused with the caudal setae, and 
difficult to count. The caudal tuft of long setae {40-45^) may be 
conspicuous* The ventral setae, numbering about 10 anterior and 
lateral to the anus, are nearly as tongas the dorsal setae but have 
longer barbs. 

rich tin gasticlla hippos id crus ap* lu Fig, f>, G 

A small mite in the k£jif/ftfcjfl.s?Vgroup, dose to S , punctaU j 
Radford but distinguished by the narrower scutum and imlsetosc 
coxae, 

Descriptiod of Larva .—Body oval, mien gorged specimen 
i&V X 125ft. Colour pallid. Eyes 2 r2, small and laterally nar¬ 
rowed, on ocular plate {17/t X Gii). Cuticular striae fine and 
dose, Gnathouome: Cheliceral base with scattered puuetae; blade 
3% long, narrowing rapidly near tip to small tricuspid cap. 
(hileal Seta, nude. Palp: femur with small tubercle at angle; all 
setae on femur, genu, and tibia nude; tarsus obscured in speci¬ 
men, Claw obscured but apparently 2-pronged; with axial prong 
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J> ft. A TIDY 


G) = huge an<i deep, extending to third dow of DS in un- 
engorged specimen; punctae close, extending to edges; anterior 
margin very slightly but evenly convex, almost straight- one 
anterior ami two posterior pairs of setae all stout and close to 
edge oi scutum, ALs slightly shorter and less stout than posterior 
setae and with fairly long barbs, longer than with posterior 
setae. Sonsillae missing, presumably subclavatc, The Standard 
Dai>t of the unique hobtype are as follows: AW 46, PW 56, SB 
35, ASK 21, PSB 93, AP 41, AL 25, PL 34^, Body setae stout 
with conspicuous basal rings and short barbs; in rows 2.4.1.4.4. 
8.2.8.-1.2. - 40 DS (28^; humeraLs 30/i) n the first rows 4.1.4 
interrupted by the scutum, the asymmetrical seta being on the 
left side of the single specimen. Caudal setae 28, -\- 30 VS (17*0 
more slender and with lunger, pectinate barbs. Sternal setae 2-1-2, 
28 and 20> long. 

Type Material .-—A single specimen, Mo. 20,960, on a horse’ 
shoe bat (K. 16,025) Hipposideros sp hj from Bk, Lagong F.K., 
Kcpoiig, Selangor, on 5th September, 1951. Taken together with 
16 specimens of T. tuirnsom and 4 of Euxch, lipoxcnr.±. Hobfype 
to be deposited in the British Museum (Natural History), 

Remark .—This species is very close to S. punctata Rad¬ 
ford, from shrews and rodents in Manipur (India), Burma, anti 
Ceylon, but differs in the narrower scutum (posterior setae close 
to the edge) and the unisetose coxa-1 II, which is 2-setose in 
punctata (and 4-setose in the closely related, S* kumaonenais 
Worn.), and in the arrangement of body setup lateral to the 
scutum (2.-1.4. in Mpposidcros and 2.2.2. in punctata), in pane- 
tata the scutum at the level of the PLs is some 7-1 Oy, wider that! 
PW (sec Fig. 6). The tendency to lateral extension of the 
scutum beyond the PL setae, with angulation, observable in 
punctata, reaches its extreme development in S. brevis Radford, 

Two undescribed species from Malaya are intermediate in 
scuta l characters between benyulcn&is and hippo side ros. One of 
these (No, 24 r 680) has the anus borne on a plate. The leg setae 
of these two species have been compared with those of punctata* 
hipposidcros, and bengatensis (from Kashmir). They all have 
the microseta of tarsus J very small and well proximal to the 
spur, but Lire other microsetae fairly long. The unusual nude seta 
(sometimes with a single dilation or barb) on femur III is short 
in bangalansia and the two undescribed species and may be 
mistaken for a femora 1 a; in punctata and hipppsidtiros this seta 
is about twice as long. 
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llanncmanniu sp< mow Womersiey, in ms 
Tins species lias been described by V 
from 33 larvae on \) fruit-bats, Cynopterux 
Bukit Lagoug F.ti„ Kepong, Selangor. The 
iitunii-ifL described from bats ls //u'jtfn'nmHNi 
11+47 from Kjittisicus in North America, htn 
in very different, from it, with a broad shall 
posterior to the line of the l J Ls and very c 
margin. 

Notes on Chaetotaxy 

The following notes concern some dil 
arisen while making com parative^ morph olo 
jr^i'S from our Malayan colled.iom 
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1- Specialised Leg Setae .—The nomenclature devised by 
Wharton (1918) and summarised in Wharton et ai (1951) has 
been used in this paper. Womersley (1952) criticises the usc- of 
rhe term ‘spur’ for the blunt sensory rod on tarsi I and II as 
this is certainly not a spur in tin- current entomological sense. 
1:1 ut a short simple term is necessary and in the present paper 
Wharton 7 ? nomenclature has been used unchanged, with the 
observation that the Libia may carry a tibiala which has all the 
characters (thickness and bluntness) of the tarsal ‘spur', so that 
it may be worth while renaming- the spur a tarsala acid the 
micros pin- a microtarsala before long-continued usage establishes 
Lhe specially redefined 'spur'. A number of interesting differ¬ 
ences are appearing in Lhe log: ehaelotaxy of related species and 
Wharton's stimulus in this direction has dearly been necessary 
and valuable. Rut a comparative description of the specialised 
setae and their relationships is required in addition to a simple 
enumeration. 

The use of the terms mastigenuala, etc. would seem to need 
redefining, as the whiplike setae usually to be found un leg III 
appear to be of two quite d is Li not kinds. The most familiar onus 
are the long outstanding setae, but these appear to be simple 
long nude setae and in some cases they carry traces of barbs or 
dilations near the base. The setae on leg III of 7b haiui and the 
shorter posterior femoralae in all members of the Schdngastiella 
beAQal&tts-ix group are examples of such setae, though these parti¬ 
cular setae are not very long and whip I ike. The other kind of 
seta is more specialised, is hollow, retractile, and probably always 
striated though the striae may be very difficult to detect on the 
finer setae. There is always a characteristic tubular appearance 
near the base of these setae, which range in form from the short 
stout blunt rods of tarsi 1 and II, through the mure slender and 
often tapering setae on the tibia and genu, to long whiplike setae 
such as Lhose on leg 111 of T. husolti and T. dimolinae. These 
setae are characteristically curved, often very much so, while 
the less-specialised nude setae tend to be straight and frequently 
outstanding. It would seem that the ‘masii femora I a f and 'mastb 
genuala' of say T. itisolli arc different structures from Lhe masti- 
ITnioralae and mast [genu alae of, say, 7 1 . Imtui or 7 1 , microti, 
and that it would therefore be misleading to assume thaL they 
are homologous, hi the present paper, this difficulty has been met 
by describing tire whiplike setae such as those of 7\ insoifi els 
long, tapering femoral ae and gemiaine, and not as masti femo¬ 
ra lac and mastigenualae. Also, the specialised femoral sc La on 
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s. hippos iderot; is not a true femoral a if these terms (viz., 
tibia] a, genu ala, and femora La) are to be reserved as Wharton 
apparently intended them for the hollow striated refractile setae, 
which incident ally appear never to carry barbs. 

The writer 1ms examined six of the species of Trombkula 
discussed in this paper, and these fall into three groups on the 
characters of the log setae alone, as follows:— 

Group 1, Leg I with S genualac and unusually long micro- 
genuaSa (longer in revelae)* Leg III with 2 fairly long 
genu a! an and 1 long tdofemoraht (longer in revetae) .. - 
T. insolli, T. rev due. 

In ravakw, micros p nr II usually anterior to base 
of spur; proximal in insoilL 

Group 2, Leg 1 with o genualac, shorter nut ro genu ala. Leg 
III with 1 genual a, no femoralae. All these setae getting 
longer in the order: T. tuphozoufi, T, fiari'isoni, 

Tdiwxdi'nae. 

In hmTisoni, libialae 11 not in tandem, with ante¬ 
rior one long slender blunGLipped, posterior 
much shorter and tapering; mierospur I curv¬ 
ed, talon-like; spur LI about I/3rd length of 
spur L Other species with no unusual charac¬ 
ters. 

Group 3. Leg I with spur (1%) shorter than spur It 
(13^) ; 3 tibialae (not 2) and micro tibia la; 3 genua lac 
but J apparently no microgcnuala. Leg II with micro spur 
anterior and distal Lu base ol spur (not proximal). Leg 
111 setae not hollow retractile, mostly outstanding: 2 
nude setae near subtenn inala and I other on tarsus; 
2 on tibia; 2 on genu; 2 on telofemur; l on basifomur. 
T. bldui. 


2. Hotly Setae. —It is customary to count and record as 
dorsal and ventral setae those body-setae (often excepting the 
sternal setae) which lie on one surface or the other ol tne 
mounted specimen. Some authors have occasionally referred also 
la tire post ero-ventral or candid setae. The dorsal body-setae 
continue round the posterior curve of Lhe larva to end in the 
neighbourhood of the anus. The posterior folding of the mounted 
specimen cuts across these ‘dorsal' setae in a completely artificial 
way and there is no anatomical justification for making a divi¬ 
sion between 'dorsum' and ‘venter' there. The true ventral setae 
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K! l,L11J0d ,n IrDnt of tile anus, with out or two para-anal pairs 
(ui eion rows) and sometimes a post-anal pair. These latter 
ventral setae he alongside caudal and lateral setae which art 
part ol the mam body-setae of dorsal type. The true ventral setae 
ur.Li.dly differ from the dorsal and caudal setae, eg. in being 
hlioi ter and less freely or more delicately barbed. In the region 
Llei .il to anti behind the anus, the caudal setae or dorsal type 
cin " t ie tvuti ventral] setae may be readily distinguished in many 
species, blit in others they pass Insensibly from one type to the 
oihev in the latter case, one may reasonably if rather arbitrarily 

2“? 2£ e or tW0 Parana! pairs or rows in with the ventral 
setae. The proportion of main body-setae of dorsal type which 
appeal cm the so-called 'venter' varies with the degree of engorge¬ 
ment of the larva. h 

Uiese setae are of taxonomic importance and a complete 
description, must include not only numbers and descriptions of 
Ujo setae, but a comparison of the ventral and caudal setae, with 
a note as to whether they appear distinct or not. It is suggested 
mat a useful standard form of description is that which has been 
used m the present paper, viz. ‘—Description of conventional 
dtn-saJ setae (D3) with enumeration and size of DS and humeral 
setae + number of caudal setae (CS) + ventral setae (VS), 
enumeration, size, and whether or not they intergrade with the 
caudal setae. The sternal setae require description if there are 
more than 2 pairs or if they differ from the ventral setae or 
among themselves. 


Host Relationships 

. The following records give some idea of the distribution of 
ehiggers on bats collected in Malaya by the Scrub Typhus Re¬ 
search Umt + Many of these bats are brought to us in bulk in 
spirit by aboriginal collectors in the forests. I am grateful to my 
colleague Mr, J. L, Harrison for all the identifications. The very 
-dige genera Hippoxiderax and Rhivolophus have not yet been 
wuiked out in detail, which is why the species of type hosts in 
the present paper have been omitted. 

^ It appears from these records that bats are not nearly so 
DeoucntEy infested by chiggers as are most other mammals, nor 
clu the bat-di tggers appear U> be particularly rich in species, in 
spite oi the expectation of host-spedheity and the undoubted 
richness of the order CJiiroplera, This may probably be explained 
- the relatively slight direct contact which bats have with a 
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milieu in which the non-pay asitie stages of the miles can thrive 
and produce larvae to which the bats are readily accessible. 
Birds, on the oilier hand, have very close contact with their 
nests and frequently also with the ground, and they are much 
more freely infested with a variety of chiggere. 

The following list summarises the results of examination of 
6S2 bats jel our Malayan collection:— 

Pteropodidae (76 examined) : 

43 Cynoptcria sens. hrt. (fruit hats) examined, with 
Flaiine-nuzn-iwi sp. (33 mites on U bats, all of which 
were identified as C. lucusi )„ 

[Eonycteris: spulam (cave fruit bats) (Philip and 
Traub coll) w ith T. batui (5) and T, insolli (3).] 

The following 33 hats were uninfested by ehiggera: 

21 Pteropun (flying foxes), 3 Rous fit tvs (musettes), 6 
Baiioiiyctenua (spotted-winged fruit bats), 3 Mac- 
royfoasus (long-tongued fruit-bats), 

Emballorturidae (54 examined) ; 

15 FJftibaUemura (sheath-tailed bats) with 1 T. leveri 
(originally from an KmbtiUomira in Fiji). 

39 Tttphozo-ujt (tomb-bats) with T. taphozous (II on 2 
bats), T. insotti (30 on 2) t 7\ batid £1), and 7'. 
detiensui (I), 

ILlunoIophidae (333 examined) : 

7 Rhino tophus spp. (leafnosed bats) with T, dimolinae 
(12 on 1). 

361 Hipposidcros spp. with T. harrisoni (475 on 37) 
and E* j lipoxena (238 on 29) plus 15-1 mites of these 
two species (in a pooled batch of 61 bats) also 
with 1 S. hipposideros; an additional batch of 14 
Jlipposideros sp. from a cave in Perils with T. 
taphozous (6 on 4) and T ♦ revelae (7 on 4), 

Vespertilionidae (161 examined); 

All un in f csted :—99 My a tin (mouse-eared bats), 16 
PipistrvUus (pipistrelles), 33 Tylonycteris (dub- 
footed bats), 6 Nyt-tidas (nodules), 1 Stotophilun, 
6 Kerivtmla (forest bats). 

Molossidae: 

All of 9 bats uninvested 1 Cheirometes (hairless bat) r 
3 Cha erephmi (w r rinkte-1 i pped bat). 


Muju 2-1, 1952. 
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f 0 || o ™-- h%£erS have b “" [lam PW«“'a>- hosts as 


T. deliensvs 

T. baUd 

T. piercei 
T. insoUi 
T r quadriense 


T. revelae 
T. leveri 
T. harriseni 
T. dimotitiae 
T. tuph.QZQltX 

T. pkilipi 

jTJ. vtw-pertilmnis 
K. UpQxcnn 

S. fdpposideroif 
Hainiemaiinm sp. 


Recorded l rom every order of land- 
mammals in Malaysia [except for the 
Kdentatea which have not been ade- 
quately examined). 

Eanyctrris xpelaeu, Eatu Caves [limes 
stone), Selangor; 'I'uphozona mehino- 
potjan j cave (m eta morph ic rocks) f 
Sefeiun Island, Selangor coast. 
Hippoxideros diadevm yristux. Barrio 
Rayog, Negros, Philippines. 

E with batui; Taphozous me- 

r tmwpogon t Seletan Island. 

L ^identified bat and Chalitwltibia; gaul- 
dii _-fVespertilionldae) r Australia 

(?South ); and on Rattm sp., RuUm 
(jsttimilia, Hydrottuys chrysogaater, a 
bandicoot and a possum, Queensland; 
uncertain hose, ?Solomons. 

Htppoidderos sp., limestone cave, nr. 
Kangar, Perils. 

Eviballonin-a- spp., Fiji, and Forest Re¬ 
serve, Report g, Selangor. 

Hippodderas spp., forest fringe, etc. 

Commonest species in Malaya. 
Rhinotophus sp r , Forest Reserve, Ke- 
pong. Selangor, 

Taplioztms melttnopogon and T, atjin w, 
Scletan Island; Hippa.dderos sp., 
limestone cave nr. Kangitr, Perils. 

J / ippoEide tqs cervi■ nun , Hoi la 1 id id , D utch 
New Guinea. 

lbiidentified bat, probably South Aus¬ 
tralia, 

Hijipomderos spp. from forests, Selan¬ 
gor, with harris&m. Fairly common 
species. 

Hipposidwos sp H , Forest Reserve, Ke- 
pt>ng, Selangor. 

Cynupteris (Penthetor) luca&i. Forest 
Reserve, Kepong. 
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. TrotnMeufa schmitzi (Ouds. 1914) is also from the Oriental 
region, from a bat from Khandala, India (mountains between 
Bombay and Poona). Worn eisl ey describes this (after Oude- 

TTI '.inc 1 ■ If TCI r-] fc.vi n . . . .. _l r_ I »■ ■ 


palpal formula is B/B/NNN, galml N. The le K s have no'lone 
,nit ^ wt'iitum is about liO^i wide and about deep) 

Oilier bat-chiggers from outside this region are recorded 
belovi for the sake of completeness, but owing to a local in¬ 
accessibility of some of the literature, this list is imperfect 
though H is pinimbly complete ror the African species:—. 

Tromhicula minutisti- liippotidcros differ, Durban S 
mum (Cuds.) Africa, 

} • uuti, I main r+A w. R hi un I. on Juts tienffm VJ I Jl'u 


T. inyotis Ewing 


T. eptesdei Brennan 1947 

T. mexiwtna Ew, 

T. fahrenholzi (Ouds.) 

T. Tiutscae (Ouds.) 

T. my ops Vitr.thum 
T* ntssicum (Ouds.) 
Dotoitiiu synoti Ouds, 

Teco matin mi sa n daval i 

Hoffman 

,■ l scoschung t ml. hi-—a e th io - 
pica ( Hirst) 

fiuntii. ha-milt on i Bren- 


Ifippotidaron naffer, Durban, S. 
Af riea. 

lihuivlopiuts geoffreyi zulyeiutix, 
Noodsbcrg, Natal, and Stork- 
tonLcin Caves, Transvaal, S. 
Africa. 

Myotis hutifufftts, ML Katahdm, 
Me, and Poeonu Lakes Pre- 
y -serve, Monroe Ctu T Pa., U.S.A. 

t aniens fus cits pa Uidus. 

Hamilton. Montana, U S.A. 
Bat, San Luis Polos ini, Mexico. 

ftfinia plants ach rcih n'»i r El re¬ 
met l, Europe. 

Bat ( V), Europe, 

Eat, Europe. 

Bat, Europe. 

Barbo&tdUt bar bust (dins, Bre¬ 
men, Germany, 

A ]jat, Mexico. 

A sen at I grey bat, Accra, W. 
Africa; and Myotis goiidoiit i L 
Madagascar* 

Kptesicun fu&mti f-u$cu>\, Miller- 
town, New York' and Myotin 
Mtbulatua Germantown, 

New York, 


Mus. 2J, 1352. 
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h\ pifjzairc.fi j" Brennan 


G ah rl ie-pia, nun us 

(Guds.) 

A co mu / acaritg poly dis¬ 

cum (Ouds.) 

H ana ema n niu per pi exti 

Brennan 


Pi pi ,v t relltts s u bftav us sv. b flapus r 
Mud Cave, Stone County, 
Missouri, ILShA, 

Mipposideros differ, Durban, S. 
Africa* 

//. caper, Durban, S* Africa. 

Epiesicus fuse us pallidus, Cut¬ 
ter, Montana, U.S.A. 


There are in addition several species found as adults or 
larvae in caves, fairly often in bat-guano, and the larvae of these 
might be feeding oil bats. Ex am plus are T. cavicola Ew. (Ecy. 
Holds Cave, Ky*. U.S.A.), T. cavemarunt Ew. (Panama), T. 
Camilla A 1 hart on (Oxolodt Caves, Yucatan), T* nwesicu Andre 
(Gradje Cave, Yugoslavia), T. ntsxica, ViUthum (hat guano, 
cave near Trieste, Italy), and Tri&dica ITecomutfana ?] mehini 
Trauband Evans (hat cave nr, Myitkyina, North Burma). 


Summary 

L The trombiculid mites ^infesting bats are of particular 
interest Jor several reasons, ont of which is the occurrence on 
bats in Europe, North America, and probably Africa, of mites 
very closely related to Trombic-uUt tikmmishi, the vector of scrub 
typhus in south-east Asia. 

2. Two new species of Trombicula, and one of SchUupadi- 
elJa. are described, and supplementary descriptions are given of 
six othei species Infesting Sjells in Malaya. A hoy to the species 
of Trombicula is presented, 

ii. A comparative study of the kg chaetotaxy has been made. 
The whiplike and other specialised setae on leg III may be of 
two distinct kinds ami these should he differentiated* A more 
realistic description of the dorsal and ventral body-setae is 
recommended. 

‘3. Lists are presented as the results of examining GS2 bats 
itv Malaya, and also of the h oat-relationships of lb species of 
trombiculids from the Oriental and Australasian regions, ti from 
Europe, 5 from Africa, and 7 from the Americas* Six other 
species, suspected ba triggers, are recorded from caves. 
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